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ABSTRACT : 

PROBLEM TO BE SOLVED: To correct an Abbe error in a wafer 
stage. 

SOLUTION: A wafer stage 4 for holding a wafer W<SB>1</SB> 
has an XY stage 10, a 

leveling stage 11, and a wafer chuck 12, a tilt angle of 
the leveling stage 11 

being adjusted based on an output of a wafer focus sensor 
/ . A laser beam 

M<SB>1</SB> for measurement of positions of the wafer 
W<SB>1</SB> in X and Y 

directions is partly separated as a monitor beam 
M<SB>2</SB> by a half mirror 

9a, and guided to a position sensor 9b to measure a 
positional displacement of 

the monitor beam M<SB>.2</SB> and to calculate an Abbe error 
on the basis of the 

measured displacement and the tilt angle of the levelina 
stage 11. ^ 
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m<r)tiimmiEthmiE^mfm.nt^iix\>^izki: lo 
mt-timm i mi(ommhjt.7—'jmt. 

W&t-nm^ 1 i3t*i2^coe»8ly6x-r-i^ 
S. 

[0001] 
[0002] 

-mt-th. 40 

[ 0 0 0 3 1 04 ii-«m:^T'y^^imm-hh<7) 

X. ZiHi. mil 0 l*>/i>3%^?fi4S3fe3e<^«0 

fcf&oTaeg$iiitP'f-^';pxx->''i 0 2. ai^3te^ 

^10 3. "^xyNXr-xl 0 4Sr*L. '^XJ\X^- 
i''10 4{i. ^OXYXr-i^'l lot. ^fltitS 
^futK'Jy^Xr-x'i 1 1 tg^^Uy^;^x- 
>''l 1 lfcfi^$/ut'>xy\-f-^.y^ 1 1 2^ili.TV^ 

[0 0 04] XYXx-J^'l lOO^EHl lOati^^ 



(0^1 0 5<0±fflt:^{t^>iX)tSrt(Sl 0 5 atJtlSl 
LTtJ *) , S^rtffl 1 0 5 a t X YXx-v' 1 1 0<7)& 
mi lOacomt. HSLiSrV^WES^ttgtrioT^ 
mHzW:itiX\.^i>. tfi. XYXx-i^'i loji. m 
^<r>mo (z«i) fcaii^:2«i (xiii. yu) 
liiitmm'J-rt-^'^tioTijSffiift^ti&x 
;^x-i''tY;^x->'><^.^fO. yxt— ^1 

0 5fcilS§iTJtY;<r^ K 1 0 6<7)jiiB<^^rtffll 0 6 
a fc J: -jT0^L^rV%»£ES^S^:fr LT^NSfttCY 
HWri^ltc^rt^tL. x;^r-i^'t>. Y^^x-v^fcilS^ 
tifzX/f^ HfcioTSfES^Wg^rfrLT^fmcx 
(fcft-lnlK^rt^iiS. XYXr-vl04tti«DJ:dtc 

^1 0 5±izwmiiTm^ti. miv~T^~m 

its. 

[0 00 5] xYy^x-j^'i lotznm^ixitii^^oy 
^XT-i^i 1 Hi. ^mmAmtrtmssj^mzm^ 

$tLh. •>xv\f-v"y^' 1 1 2±<0'>X^NWo cO^Hfc 
3<a»)^?>«^*JJ>S t . 1 0 3co*S«iiiSo 

-n:h*>MMLmi}^(>^ij\wo ffmmip-rtixm^G: 

^H<offi^^«itijt. wtkaimizm'^\>'^xi'^vyi^x 
f-'j 1 1 1 <r)m,Am:wmth z t -cragm^ff ft 

[0006] m-x^t. ^mmm^n^mmim- 

3t«||PjBc (NA) **:^i=<TS3K7^-/l.K3&<lS< 

1 1 lW«^j|Jg2:a®LTfel^3l^^l 0 3<7Wm 

So fcjfrs9xy\wo <o^B<o«^£*t-rsfiag(i 

^iJWfiimXhh, 

[ 0 0 0 7 ] 1 0 1 t^t^mL'^lxftmMi. 
i;tvx^-Vi 0 2fc:ftfif$iTjtwf-i5'/uRo 
^-y^S^jfc^^ 10 3 ^HT -^xyNWo tai^L. 
;fLi&S3t-rS. S3tlu^3e*<0'>xyNWo COXY* 

^(n&mi. "iy^^yy^xf-iPi iib-Wrchh^ 
7-10 8tlfS!ffli7)U— r3KMo S:HgStL. ^CMSA 
3Kt:J:r>T=F^&tlST^l 0 9fcJ:oTH«StL 
S. XYXr-i^'l 1 0«Tg^i 0 9i7)a5:^jt:a-:Jv^ 

[0008] t,!l^*J. $7-1 0 8fc-i*c'C*)SW'<. 

yy^^xf-i^'i 1 lis, m&<r>Xo\z. ^m^m. 

-frT^fl:5*St,<0T'fcSfc«). T^tH 0 9<^a!Hi 
t:«K»i>^^XT-i-'l 1 ic7)«^«S<^^^tcieH 

[ 0 0 0 9 ] 0 5 tS^-r i 3 {C, T •/'<^A LliJJiT 
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ZZX\ t/:W-if3KMo fc Sl^jE^^ 1 0 3 
So ffM^<7M 

e : uKoyyxy—i^i 1 icomnm 

L c : S3Bt(^ttO*»^T;^ff 10 9 * TWlBSt 
Xm : S3iaK<?)3K«|0A>^> 5 5-1 08(DmmtT(0 10 
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htpi^. W-1f*MotSI^3e^^l0 3<OM®fflSo 
fflSo tcWCiitJf. t/ = 0. i9 = 0, |a!-D-C. AL 

Mo «0©3t«^^K^gl|^3li^i^l0 3co*g|feiiiiSo 
^3ie^mi0 3iOtSfSffiSo -r3eM 20 

0 <7>m<mubmAm0^t$iiiiLxii^. ^m^-t 

^^)VZ:UZ. S ( 1 ) ti:-5Tr-y'<.^^J[ajL-C 
T^l 0 9<0ttatt*HiE-rS^I^^3<lTV^ 

[00 12] 

wfi8-e*>-5^ 0 . XT -/^^<mMmimtyxwi^nz so 
[00 13]*^. fmnm<r>v-^^h.i&Bm^ 

hfZ'OtiXV'-^^-/Y<7ms.^x'fvf'^iilfi(r^S.(r> 40 

[0014] ^mit. ±Efie3lWKfgO^-t5*jB^ 
mz^ttlh r -y ^MUSrJijEfc^jilE LT«i«)T^»S 

[00 1 5] 
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3Kt:J:oTt^«hr&efil^^Bl^at. fiEfiy^iiioiiiE 

[0016] ^fi«iai¥soai*fc:»'^i->Tffisiha^ 
mrni^m.thn-mmm^'thixx^.^hiii.w 
[0017] ^m^Wcifif^-y 5 t iv*. 

[0018] fi[iiha#gi:4)>«i#at35fi«jai^s 

[0019] 

[f^ffl] fta3tt:J:-3T«^«flS5-H«-rSfl[Ki- 

a¥a<oajij{±. wmiznth^tmifrtfmnwm 

Zff)f::MzTy^<mMiU^itLxmE^£mEifiX^^ 

[0020] ^ZT. mmco-^^i^-i^^t LX 

aih»#a«oa}:ft^aiE-fS. Zcr>2:dtzLXS^m<n 
[002 1] 

[ 0 0 2 2 ] H 1 ti-SI»0«fc J; SSJl^aSr^ttO 
t*. Jliifi. 3tSl*>i^.5I^SiiSS3t3fe<^3^0ti& 
-:.TB^$i^Jt^f•:?;^Xx->''2fcJ:OfSf^3fc^3 
^mttim^^&k. '>xyNXx-y4^WL. -fx 
^^>^x-i^'4li. ^cOXYXx-i^'lOt. ZtHm 

1 t^P'<.y>'^^x-r->''l 1 (c:fi^3n;tftj?^* 
S «>xyNf-vy 1 2 2:iii.T V ^ 4 . 

[00231 XYXx-i^'l 0<n^\ 0 atiSV^ffifif 

tT*5 0 , g^rtfflS a i: XYXx-i^' 1 0 (OfiH 1 0 

ffifeh-Tv^S, i/c. XYXx-i^'ioti. nmt<rfit 
«io (ziii) tc*it^2lili (x«i. Y«i) <ntiHz^lx 
^tO}-r^-9m,zX -iXWmm^ixJi xxr-y 
tYXr-v>/?>^r»). YXx- ^5tiiS§ 
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to 0 24] xYXT^-i/i otcmastutKuy^^ 

4 . •^X^Nf-^r y 1 2±<?)'>xyNWi <r>mi\iZ 10 
■«?H^*i*>Sfc. »lii-C*SSf^3ie^i^3«tSiifflS 

[0025] j^^-ctt, ^wmmmffi^mmm- 

<0<^^ISi&^LTSi^3t^*3cOte®ffiSi titi- 

[ 0 0 2 6 1 3tS 1 *»^ll*3*UtS3K3KJi, U^:?;!^ 
Xx-v2lc«sa#§ii3tU'^^';I^Ri <7)m&f^9~-yi: 
SI^3K^^2^gT'>xy\Wi fc:«®L. ::*i^S3K-t 

V'<.'jy^XT->''l ItH^t-CftSS^-SafclfS! 30 
*»?:»S{i»f»*g-CJ>S^#H-8 b tc J: r>Xsm 

[ 0 0 2 7 ] ^fc. b^U— TatMi S-^-T 
^ U-if A,.y K 8 c ^ 5 i:H*-C*>SS}^«fc 
i:-oX^^fih. * 

i/=(Lh + Ld)/(Lh + Ls+Lp)Xr 
iJt. ^ (2) t:fcl,iT>9^0-C*.4*-^>jaTOj:3t: 405S$aT^S. 



* [0 0 28] B!i]*<7)J:dfcS7-8fc-*|rCfcSW'<»J 
Tilths btfOtfafiWiK»J>:5^Xir- 

[0029] r-y^ini^ ( 1 ) izx-yxnta^tLt 

hv-i^^m ffy^^ffMutmm^e^miLxii 
K yarx^-i; 1 1 (rymf^meimtth 

tiViZ^ ( 1 ) fcct-oTT-y^^AL^SaitT^F* 

[ 0 0 3 0 ] t ^1 ^3&>\ U— f jKMi ^I64i-S P-if 
A.>y H 8 c iO#!ffi^3t+<OXx<y>"t*:«KOfS^fc:i 
•:)TSI^3l£^3coMfliHSi W-if 3KMi 
fflitfiB*^i?&i:. ( 1 ) 0»/^/S(3^*^^fcUT 

iEirs:r>y'<miiAL^i[ffi-c^^ri,%. i:Lxmm<^ 

^-1f3KMi 03ia»fc4^}B¥aT-&S^w7 5 5-9 a 

M2 tLt:5^ffiL-r^5±<03e«-by^ (^fittaj* 

b^=Jz^B>^y^9 b«tJiajffifct5ft5^— f 
3l£Mi <7)^::i:J'3tM2 (?)-ffl.»r(?)^fc:JiJaT<oreffi*i 

[0031] 

r= (Lh + Ls+Lp) Tan/3 (2) 

^ICl-e, Lh :Tgth8b*>^>V-if'\»/K8cfC<0 

Ls :T#tf8b*»f»'N--7S7-9aiT<0ffiji 
Lp 7 5 5— 9a*»/^.-Ki^i^^>^ry^!^9biT 

^*lh8b*»^>57-8a^Ti7)[Eai$>Ldt-f 

u= (Lh + Ld) Tan/3 (3) 

Xhhil^h^(2) i:^ (3) 
... (4) 



[0032] 

/8 = 1/ (Lh + Ls+Lp) Xr (5) 

tt>t. ijf^'s^gy-byifgbcoejtijers^fflv^Tii; 

(4)i3j:tX(5)*><i>«/t^^»ajL. 5^(1) tci 
oTT •y'^^^HA L Jrlcaj LTT;^8 b coitus- a 

^^/i^Ri i>zm-?>Ty^ joy-i^c^ixw^mx^^s!) 



[0033] :immiZ^fUi. UKV yyxT-'J 1 

1 <^)imnm(^it(,zi h r y^^AL^jButi^iiE 

[0034] ^rt>. ^^8 b t .-Ki/y a y^y^9 b 

t<7)S<o=^-v!;7'u->'3y{i. i^Wv-^y^'Siut 
•f:^hfflwn'xy\$^'>xyN;^T-v4{c«SL. 
y^xr-vl l^li^$-i*-T0^^t^rv^r7>f^yh 
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[0035] 

AL= {i/H- (2Lc-Xm) /3} 0 (6) 

.-K^V 3 >'-b>-9-9 bcoiafcS9 c S:ISJtTff£:f-X 
kh-fi^lizm^itt:*). #xi/3y-fe>-9-9b<7)S* 

8b^l^-^A^.y K8 c^i^vg >-Hr>~9-9b^S:j^ 
J: o^T'y^<^ffmEim^tzfT^j: oZt ifiX^ 

[00371 m3^t-^amt:^i></)T. =Fm8 b 
m 3 ffmmm o ftit '^^ut^ao s5-23t:io-cR 

^2 9b(c^At-Si:3fcfflfilt$^iTV>S. 30 
[0 0 3 8] ^OJ:dtc. ^*l^<0#!i3Km^T^C 
(1) *^{i^(6) «0i/, /8^«tK-rs^:fcfC5 

[0039] 
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immM} ^mii±ji(otii<om^^tLX\>^i(o 

[0040] ^:^^XT-i^mMismti=Fm^ 
<^m^zi^ttLi,Ty-<^^:mmt.izmELxm 

X'th, tfi:^ TyKWm^miE^yfy^^ yxn^j:d 
C: t ii^Tt mib^ 9^<^t:iiblz^mSMTn-kx^ 

[01 ] -muMizimy^^^tma^mTh 
[02 ] a 1 <^ai7);Kv>' 3 y-ty^ffy^M^^mi 
x'hh. 

[03] -isgM^^-mEteiiiaT*,*. 
[04] -m/miFcttmmmx'hh. 

[05] T«y'<Mll^g[aj-fS^^iiWSaT*S. 
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